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m^-m 1 ] 

TiBo-«£^ ( I ) : 



H3C" N 




OH. -CHO. -CH2NH2. -CEz-T^ ^m^&> Xti-CH2-0P02H«r^ U ; {±7lc^iI^3lti-P03 



)l'>i^Uy)-L-'tV y S-a-^JV^J V K. tfV K#v> 3-U >m> li'V K^'>> 3.4'- 
3 ] 

TIBO-^^ (IV) : 



(^•f. R*ti-CH20H. -CHO, Xfi-CHaNHa ^^-T/^N ^^\^m^m^XUm^fifzW.<^- 
CH2OH. -CHO. 3H±-CH2NH2=S:^L ; R^{±7K«mT-. 7fcm*<^'f^M^^ XfiV>'m*^b< 

[lf*:«4] 
(II) : 



(^4'^ RMi-CH20H. -CHO. X{i-CH2NH2 ^:h\^^ii1^m^XUm^fiti:^M<D- 
CH2OH. -CHO, X*i-CH2NH2=^^L ;R^{±7|c*ll^. XJ±';>m^^U< 
{±i*^$tL/c'; :^m*Sr^-r) •r-^$*^i)'ffc'^%X«'e-omfcTIBo— (iii) : 

R^-X (III) 



im^m 2 ] 




r4 
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mm(D^m ^^=5^ tf ^ 5 > B 6 mmi^ 

[0 0 0 1] 
[0 0 0 2] 

5'-u K^-i?-^ 5*-'; >mt t ki^^ ^ >b es^tp^t^tLTv^ 

[0 0 0 31 

, try K^^-;i', tru k#-9-^>. ao'tfu k*-9--;v 5' -u >m^>|wi«§l«i-*tL 

[0 0 0 4] 

>B 6 ^BaM-fkL/^e^S^ ^ ;^B 6iell#75sv^<o;6-^-g-$ttTV>So -RIx. 
{f , If i; K ^ > 5' - j8 -D- ;v 3 K {±^Jfe#rt tw^^t -t S O^fc^Jgtt o T 
O^^fi^V^o 4'3Z.{i5''e^^@B!»'fb$tt/clf ^ ? VB 6ie||# (tfU K^'>> 4'-a-D- 

> B 6 <^ 3 fi[ =Sr IBM'fb^StO'V V^-^^;^ x JV-fb L /c<k-^%{4^^ $ ttr v> ^: v^o 
[#^#tt^:Scmil J. Vitaminol., 15, pp. 160-166. 1969 
[^#W^:SCM2] Methods in Enzymology, 280, pp. 66-71. 1997 
IW^nXms] J. Vitaminol.. 17, pp. 121-124, 1971 
C#lf:fcMll #li2002-265316-f-^il 
[#^:S:m2) #il2002-265368-f-<&$& 

imMi!)mm: Lx^t-t?> mm} 

[0 0 0 5] 

■oxx^^^o itiiznLx^^^j:\f^^>B6mmi^^mmir^^t-d^x^fnt^ ^(dmm'^ 

[0 0 0 6] 

it-^m. 'BLXf±m<r>m^^M^^w^m^^fz±M^d^ < yB6m^^<oi^^m£^i^-^'& 
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[0 0 0 7] 



(0 



0H> -CHO. -CH2NH2, -CH2-T$ym^^^ X{i-CH2-0P02H^^L ; R^t47K^M^X«-P03 

[0 0 0 8] 
L"C:tffl=&TiB<!5-|8:^ (IV) : 

H3C N 

(^cf, rM±-CH20H. -CHO, X{i-CH2NH2=^^1-*N v^Ji^l^a^tT't^^^tLf^^^t^O- 
CHaOH. -CHOs X{i-CH2NH2^:^b ;R'ii7K«ir.i^. 7lcm»<^4i^K^> X{4';>'m»^L< 

10 0 0 9] 

■^^ThoX^ (II) : 

Hk3l 



(^4^. RMi-CHaOH. -CHO. XW-CH2NH2 ^^i"^. ^:h\^^li^m&X^M^fifz^M<^- 
CH2OH. -CHO. X(4-CH2NH2«r^L ;R^J±7K^m^. 7Km*<7)^^^. XH') ym^^V< 

R^-X (III) 
[0 0 10] 

[0 0 11] 
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^-v: 3/ 



j^(^v>i'tL-c*)o-c j:v*o try n'>;i/^1:«^-r'2>«l'fb'^l^i: L-cti^ m^-ii. D-;J^;i/ 

, L-^'>n-^, D-T'7try-;^. L-T7tV->^. L-^d-;^^ D- 

D-7Ay-x, L-yAy-:;?., L-y^-T.^ •rji'Y-:^^ •fentr:^-:^ 

, Xti-^^v h > 'J ^-^^ t'^i^^if ^tL^o citLfjcT)-^ t>^ D-:J^;v3-;^ 

[0 0 121 

R2ti-CH20H> -CHO. -CH2NH2. -CH2-T5/m^S^ 3l{±-CH2-0P02H=lr/jN-ro R^ii^Ti^-T-C 

4rU>. f^Dv'>, v>?.T--f>. T>?.^^°V^>. ^^;V^ ? >' iTO^ttT 5 

[0 0 13] 

t • W. • ^^U (Theodora W. Green) hm f-Zn -r t" 7' • • >f 

> . ^-riSf::^.;;^ . S/:^-t'>XJ (John Wiley & Sons, Inc.. 1999) . 

. . 1; J.— • 7 • — - -yy-^-y7s\ (^4^. John Wiley & 

Sons. Inc., 1999) mmm.^ftx\/^:h<Dx. m^m^mm.(o%m^iM^hx . 

[0 0 14] 

'y^^'y^m.. -^yr^i^mM. ^^&m^. 

[0 0 15] 

x^^-t^m^iy^^o (I) xti (Iv)■c^$^^S'^fc^t>^±ll^^±o:T:5^^*«^ 
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4/ 



35j if ti V^-f <r>mM $ tL^ o 

tf V -> ^ 3- p-^J^ 3 V K 
11 U V V 3- a =3 -> K 

tfU K^^^^ 3-iS-:^7^' h K 
bf U V V 3- a b -> K 

N-(4-tf'J K^v;l/^^l/>)-L--fe^J > 3-)8-i5^*>'V=i V K 
N-(4-trv K^v;v>-f-v>)-L--t V > s-a-y}i^^'y V 

trU K^'>> 3-U >^ 

tf i; Kdp->:/ 3,4'-m^V >m 

N-(4- If i; v' ^ ^)-L-^ V V 3- U >m3- >m 

-r^cti^-r^^^o ^^^-A^-oRi. R^ R*. R^ R^ ;5iin[{i_biB<^^^tiwiat? 

^m^tu (X5gA) , m^m&^i:nBKX^Mm-t^iJ^'^yy^^^- (t^o-c. r . r . 



10 0 17] 
Kb 41 



r2 



ir.°44}b^j<o#:feTic. -^^ (II) x-m^fi^^t^mt-B.^ an) xm^n 
^it^mt^v^) ^iyMmBizni^-c-^^ (iv) x^^ti^^t^m^mi^ir^o -m. 

^ (II) -e^^tL^-fb-^^li. m^ii. a*. a^-V-O-T-fe^JVtfU K^->>^a ,a - 
-j-O-^y^^ )V\£') K^v^ti. W. Korytnyke>dm-<TV^ (J. Org. Chem. , 32, 
3791-3796. 1967) -C, |ffl£tf. a5_o->f y -/n tf 'J y-y if U K^->>l±7K&^:d*^ 

-5:t:v^;2>:^i£ (e^j^?:-. 49. 395-401. 1975) t% ^aj^tf. tfu ^^;v 

T-^^-jVjiD. Heyie>:&«3^'<t:v>;5):^Ji*(J. Am. Chem. Soc, 73, 3430-3439. 1951)t? 
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o R^tL-ctl. Ticm^o^M* m7L\t^ T-fe^;v*, ^:/!/-f;^3fe^ ^^^^ 

10 0 2 01 

(III) X^-^flhit^mit^ m\L%^(Dl^ {7)^^^-7.(0^^^^^ <D 

i^^mme>. m^w,. ^^-^^viii (B3^'fk^^M> 1992) . -t^e-K^ -w. • 

U - y (Theodora W. Green) hM P-Zn T T ^ -f • iT )^^--f7 - 4 y • -if ^ 
• vV-fe'^XJ (John Wiley & Sons, Inc.. 1999) =^ i:'ir|am<^:&^'S: i^l- J: 

10 0 2 1] 
[0 0 2 2] 

3&v^7ii*. f?!!x.i^. Ticm*. T-b^;v:t^v*'^ifc7)T;v:^y ;v^^->&. a'i^*^ 

tiRHcov^TgiigUfcSf<b^«^*fflv>sc: t:&*-r-§*o (ii)-e^$tL;5>fk'^%fc 
-J^^ (III)-C^$tL:2,<b^!i;<^Jt^{i#l-Ra^^tL-f, }f%hii-i)mmxh^Xhm.\^ 
^A^v>7&^. -E^Hx-Jf. (II) x^^nMt^mt-^^ (III) T'^$tL-i,>fb^% 

i:O^;VJt75^0.01;6^'bl00<^^Ht?;S:iS^fi'^ ^fcT&^X'^, 0.5*^^2O^fflX-*S i 

[0 0 2 3] 

mh'^^^xm.±(ommi^M^-f^^ti)^x^^o m^k^. — (n) x^'^fi^it^ 

mt~Wc^ (III) ■e^$*i.S>fk-^i^<^)^l'^35:v>l5 9<^^»l'MtT. 0.01~100S:g<^ieH 
«r«^-Ci;g>o f&tt'fb^SiJfc LTti. lajx.ff. :ft<k7lc^(HgBr2)> ><b7K^(Hg(CN)2). 
h i; 7;P^n^ ^J' (AgOSOaCFa) . (AgC104) . RnM. (AgaCO 

3) . mitm (Ag20) . >5r^^^, m^^=7^ myyit^-^^^ (AgBF4) , p-h;^^ 

(p-MeCeHsSOsAg) , x b 7 J^^/l'T>'-=e~'i/ A:/n^>f K (EtiNBr) . 
X b 7:^^;VT>^ — "^^A-rav^ (n-BmNBr) > i^-V )Vx.y 7)V7i^>W. (p-TsOH) 
. mty^y^ai){SnZ\2).mt7,X (IV) (SnCU) > hU^^;V'>U;l/bU-79-b (Mea 
SiOSOaCFs) > y'it^^^m^-r- }\^mi^ (BF3 • OEta) . myy^t^^M (SiF4) . ^ 
^;vhU77-h (CH3OSO2CF3) . mm (II) (CuBr2) . H-':fuA:3^^^m^ (N 
BS) . N-a-^ K3>'^^^^®^W' 5 K (NIS) . h 9 n ;>i ((FaSOsH) , 3 
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- K- v^y -jym^f^l^^ (IDCP) . ^TKh U 7;i'*n^ >;^;w.i^^m((CF3S02 
)20). i^p<^;^;<f•;^•^:t;^;^*^'!^i^ b V 77- h (CH3SS*(CH3)2 • CFaSOa") > ^^'fb 
^>-lf:^-fe V^^;i/ (CeHsSeCl) ^ ^ ^;v^^-;^n v-f K (CHsSBr) , XfiiiJ^^^ > V 
(TrC104) ^:6^'^lf'^tL. $fS L<t±j^m^. m'fb^> Mm.m^M. hU7;i/^n^ 

[0 0 2 41 

tL3&v>o 'Cajx.ff. ll>N-i:l^45&-'bl00f&M<^-RJ^:'W.'£:fflv^^c:fc^-'t?§. 20f& 
iimtL\f^o X^^m^Kii. m^it. m-it^^l^y (CH2CI2) > ^nns}.;i/A (CHCI3 
) , Vi7uua^j^y (CICH2CH2CI) s ^y^iy. T-feh-h';>'l'> y;><^;i/* 

;VAT5K (DMF) . yp{^;VT-fe hT5 K(DMAc)> ':;ji-?^;VJ^--r;i/> xh^liKn^ 
7 > (THF) . Xti- h npt (CH3NO2) mi)^m^fhiv^ $f t-L < lim^ft:^ f- V ^'Xti 

®t<±-ioo~ioot:<^l£H-^ab 19. $f i L< {io~5o*c<o^aT-*^o ^/^:»B#^ti^ '^ffl 

fi2~24^rat?**o 
[0 0 2 5] 

tic J: 19, -jis^ (I) -Q^^fi^it^m^m^-t^^hii^-t^^^o m^\^. um.^ii'r 
m^ht. im.iti-y') ^ i^mt*')^^. R'^i-v)'^^. ^m*'J>^'A^ ^ 

. Ut\.< \timAti- Y')^ AXfiTKm-fk* U "i^ A * if trffl v> -5 d t § S o SJd^IK 
T;V=i-;vS (^iJ'y-^V. JC;J^7-;V^) . DMF, DMAc, v?aif-;VJ:.-7-;V. 7- 

< fiT;v=i-;vm> 7^c^ Xti-ttiboii>^tr-c^^o RJSias^ti. 5i'^ti-20~i50t:-c 

[0 0 2 6] 

#<kj!i!l!iii:L-r/^7v'>A^*X{ie^^<^Mi»=£:<^ffi-t^ii:^^T'§^7i^ Sft L< {± 

-ef^a^fi^lcRa^^tL^rV^^i^ -Pflx-Jf, T)\^^~)\^m. {j^^^-)^. :t.^J~}\^m > 
DMF, DMAc, WM. 7K> Xti-ettP, OtE^i^^^i^ffl $f $ L < tip? / - JVXtiSI®^ 
^m^^^^ti^-^h^o MviaatJiil'SrO-SO'C-eab "9 , U < tii0~30"C-c*^o 

Iff t L < {il~16^^t?2fe^o 
[0 0 2 71 

if«-fflv^;5it*f-e^;2>o SiS^MtLT{i> s:^so^t^f^±^!&^f•r^ m5H-*?#«s-«^t*^ 

^^■CibttJf#tcMK«*v*;&s, m^it. Ti^^-J^m {^^y-)^. , 
DMF, DMAc, s;a^f-;V:L--r;W, T-h7tKn77>, 7K^ T-t h XJi 

cSia^Sfi^ ii#-20~i50t:-e*i9, «Ft L< »iio~ioo'C-c**o S(&^^(±. -tt^i--?* 
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[0 0 2 8] 

^hKm^i^^^. R*;&«-CH2-7 5 X{i-CH2NH2 (IV) (D^t^mH. 

RH^-Cmx-$> h -WC^ (IV) (Dit^m tr^y mXfi t K n ^ -> ;i/ r ^ > t ^m^L. 

J (^#*^^^tt. 1985) izum<Dijm^j: ifKx^ mmm^m-Mi kx^x- § ^ o 

10 0 2 9 1 

iDV-y^j^^ m'fk^^U'i^A. XW^-^ ^ U "^i^^tif^^ t'Cfi^£f?> t:^ 

Xti-tLibOrl'&^-eab'S.o K^^U.m.\i. 51'i'{±-20~150t:T*ab «9 . Sf t L < {i20~100 

2^rat?* . $f i L < {il0^9'~16^Mt?ab*o 
[0 0 3 0] 

X{i7lc«-fb^J i: LTNaBHi. NaBHaCN. NaBH(0Me)3 ^: if <^7lcMb^J=Sr'Kffl-r'2> ^ ^ 

juj^ . DMF> DMAc. 7K^ X(i-?-*t'bOig'&%7&-'fflV>^, tt, 

lift L< f±^ iS^y-iVs 7lcXti^tL'b<^rg^t?^rfflv^-2)C:i:^«-e^<i>o Kf&zami±ii#0 

-5ox:x$>^. t < i±io~30t:-c*;i>o R^s^M^±^ -ffiffl-rsm^H-. KBmm 

[0 0 3 1] 

m-oXmik-f^^t-^^X^^o J^^-AcfOR^ R\ R*. R^X«R'*{i±fa<^^^i:ra 
^•C^i,**. Tiao^RlS^l::**. lX«2JlJi.±<^«il***1-^-fi£^ (IV) xm^fi^ 

. R^ :5.mi^;6^^:&^s^75^^^{ftL-5)^o^ *><^)^i?^ < ti> i-oit^m^^^-t^) » x 
^ (I) xm^i^^^^m<7)^\:^m<Dmmii. T^(Dismzx*)m:^^ixfzi><7>iiz^M^ 

[0 0 3 2] 
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[0 0 3 3] 

t-r. m&o^^TK. -^5^ (II) x-m^i^^'\t^^tv>m'^mti:vym^tKJB 

tc#L-C-^^ (IV) T-^$tt;|,'fl:'g-%=^mifr^o (II) -C'^$:l^^'^b'^!^{i:^ 

a\ a5->?-0-T-fe^;Vtr'; K^vV^aS a^-y-0-^>V'f ;H^U K^->:Xt± 
. W. Korytnykib7&«i!fc'<TV>S:^^i* (J. Org. Chem., 32, 3791-3796, 1967) "e. mx.ii 

395-401. 1975) T% -Bnjx-tftfU K^^f-JV ^ y ai^;VT-fe ^ D. Heyl<b^^j^^X 
y^^^lim (J. Am. Chem. Soc. . 73, 3430-3439. 1951) "C^f C t tS-'-C # -2> o 
10 0 3 41 

— (II) -t?^$tt-i,'fb'^®tci5v^T. ^},z^if:h:i<.m^<o^^mtLXit. m^i^ 

xfi'f v:^^u f if) . xiiv ^m^Li it^M^fifzv >m (m^i^. V >m'J 

[0 0 3 5] 

— (II) -e*$:h.;i>'fb'^^t V ^'m'fk^J<^it^{i> '^J^t^. (II) xm^fi 

^it^mizMhX') >m'(tM<r>'^)vit-^ii)^h20^^)i^(DmmxKB'^tr^ ^ t-i)^x^ ^ 2 

-m\L') >m> ^'fbV >m> ^'fbV >m> V XJir h 7iJ'n;nfnU 

[0 0 3 6] 

m*<^aiSti#i::|®^$tL^:v*7&«. LTti. ffOx-tf. TKm^k:^ > V A. tK 

l::Ra5e$tL^v^7&^ -^x-tf t: U v^>. DMF. tK. T-feh>. b 'J p« V Xii-tL 
h(DU'^^X^y)^ L< tit:"'; v^^-C^-So -^x-Jf, j^/StaSti. il'ffi:}i-20~100t: 

(Dmmx^^. sf^ L< t±o~5o*co®ffl-c*'2)o Kf&^r^t±. 'ttffli-'&M^. s 

tSia;g'&iffr::J: ^^^^35^ 'E«lx.{f5:9'F^-36^^M-cab ») . »t L < tilO^^-16^ 

miEi|#2 004-3100029 
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[0 0 3 71 

DMF. DMACs v?Ji-^;VJ^-T-;i/> xh^tKn^^V. 'J^^^'^y. 7K^ T-bVV, X»4 
[0 0 3 81 

. DMF. DMAc. 7}C> Xit^flh (DU^mi!)^^^ t^fl. 0* L < ti^ ^ -^VXtif^ 

. L< f±l~16^M-eabao 
[0 0 3 91 

. DMF. DMAc. rb^iiKn^^v. tK. T-t 

mx^^o KJBUmit. ^l^-20~150r■e*»)^ 0t L < {410~100'CX-*;i.o RlS0#f^ 

L < {410^~16B#K-C2fe^o 
[0 0 4 01 

#tc^lc*^LT^5e^jlf^ 5 >B 6ilS#^i: L-C. :&:n°p> Xti^btt*!-^ 

Xfit^^x ^;S>v>«1g-^. life. K • Hl • P^Ht^flgSfi^^Jfr^^. XtmM^*i^<^ 

m^m(ommtLxwi-^ir^:it^x^^o ^hK. If 5 >B e-K^ti m^n.^iB.x 
mx.ifnM^. nm^. i^sfe. M-mikmm^ i^m&m^^j:i^) (o^miz^^mx 

[0 0 4 11 

ttz. ^shtLxii. mx.ii. mm^nTi^. mm^i^icu^ommmit. ^^mmm (-9- 
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[0 0 4 2] 

-Bail : \£V F^->^ s-^s-D-ir;^^ v K<^M3t 

a) 3- (2, 3, 4, 6 -X h7-0-T-tf-;i'-i8-D-^^;V3tf7^ v;i^) a 
5-v^-O-T-fef-JVtrV K^v'V 

^5_,^_0_7'^rf-;ve'J K^v^mm^ (4.90 g> 17.2 mmol) ilCHCh (ISOml) 

w^Lfzo mmm^mmssoiX^m^k. mm^^s.^s^Ltio nhtifz&^mi^- (4.0 g) 

. 2, 3, 4, 6--r h7-0-T-t-^;V-a-D-;r;vnbf7^'>;vrn'vW K (9.74 g 
. 23.7 nmol) ^CafeCiz (70 ml)lC^^5|L. ^^^(4.36 g. 15.8 mmoD^tJPx.. M 

(->V*y;v; 600 g> n-^^-i?-:/:l^m^^>'V'=l:20?i'a-^^X'^ai) -cffliaLTS-fe® 
^cO^IB-fb^!^ (7.17 g^ JR^78%) ^#7to 
: 89-93'C 

JtM^S [a]D=-20° (c=0.2^ CHCb) 

^H-NMR (CDCla) 8 ppm : 2.03(3H,s), 2.04(3H.s), 2.07(3H,s), 2.08(3H,s). 2.09(3H 
.s). 2.14(3H,s). 2.55(3H.s), 3.5-3.6(lH,m). 4.0-4.2(2H,m). 4.83(lH.d), 5.1-5.4( 
7H.m), 8.38(1H, s) 
[0 0 4 3] 

b) tfV K^v> 3-^-D-i5^;V=i>' K 

mi -ai<^^t^^ (7.10 g. 12.2 iiimol)=l:^ ^'.^-;V(40 ml)i:7K (20 ml) IC^^L. 

7lc?^M^^Ts 7K@?^fc* y -^^(3.38 g^ 51.8 lnmol)*i^x.^ ^ia-ei^H 
«#L/wo Kiz>m^immx^mL. i^&mm^k. ^s?r:^/9Ai?n-7h^^9A (spsso 

; 100 mU yi^7!)-h20% ;^ 3^ ^ - )^^7KmWiXmm) xmULfzo #e ttfc@#^7K(200 ml) 
KmML. (50%^#s 150 mg) =SriSAL> 60t:-tr30:9-^. ^^L/co ®te>^=£:it 

7lc=S:iI^EIi*t. ^tJ'y-^V-TK. (10 :i, 88 ml) ^hn^^ir^h^tkZXi)^ 6 
'fei|§^O^fB'fb'&-!^ (3.14 g. JR^78%) intzo :i<Dit^m<OTy^-mii. a-^y^ 
ni/^-4f (n^y v^ttia, Saccharomyces cerevisiae fi*) <t o TSDtK^S^^S^ t^-f 

; 211-212*0 
JtM^^ [«]d= -6.0° (c=1.0. H2O). 

^H-NMR (DMSO-de) 5 ppm ; 2.49(3H,s). 3. 0-3. 7 (6H, m) . 4.3-5.2(10H.m). 5.59(lH,d, 
J = 4.8 Hz), 8.25(1H. s) 
[0 0 4 4] 

f!l2 : tfU K^-iJ--;V 3-y5-D-^'*;i'=i V K<^l^it 

a) 3-(2.3,4.6-7" h7-0-T-fe-?-JW-/8-D-^^;i'3ll°7y v;V)-trU K^-if-;i' 

a*#ffl^T-eif U K^-i?--;V^yi-?^;i/T-b^-;VJ^^:^ (U.O g . 47.5 mmol) $r 
CH2CI2 (100 ml) *.^^T^ h U:f^;VT^ X6.63 mU 47. 5 mmol) =S:lrax.> ^ 

zatc#zam. 2, 3, 4, 6 --f h7-0-T-b^;V- a-D-i^^l-ne^y >'JV:/n-7 
A K(23.4 g , 57.0 mmol) ^^tJOx/Co RlS^^^ril^m, ^^^(I3.1g . 47.5 mmol)=Sr 
irax.. SziL-C'18NF^m#L/v:m. 35'C'C24^TO#'S:^lt7to R^Bm«r^^'f 7 o ^3§, ^ 
ffi^i^fi^^ ^SSr* h^r^A (-> V 'S^;^ ; 600 g> n-Hexane:f^mJ^-^^V=l:2 
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0?l^'^^-e?#m) T'ffl^LT. mB<t^!^ (20.8 g. 84%) =lr#/Co 
^H-NMR (CDCl3)5ppm; 1.2-1.4(3H,m), 2.0-2. l(12H,m), 2.45(1.7H.s). 2.54(1.3H,s), 
3.5-4.3(5H,m). 4. 9-5. 6(6H.m). 6.24(0.5H.d. J=1.8Hz). 6.42(0.5H.d, J=1.7Hz). 8.16( 
0.5H. s). 8.30(0.5H,s) 
[0 0 4 51 

b) 3-(2,3,4,6-x h7-0-T-fe^;W-^-D-tr;i'=ifc?7y->^W-tfV K^i^"-;^ 

M2-a (20.0g^ 38.1 mmol) l^7K(200 ml):5.t>'lN mM (38 ml)=l:inx.. ^»iE 

T. so^mwLfzc KJBm^mwitx-nmk. ^^*W7K(2oo ini)=^inx., nm-^^^jv 

(300ml) T-tttBL /Co i^7|cMgS04^^^ ^MMtfe. ^S^: * 7 A i> n-^ b i5^7 A (^/U 
5&r;w ; 600 g. CHCl3:MeOH=50:160ti^^i^-e^m) -effliiiLT. ^S-ffc-g-J^ (10. 8 g. 5 

^H-NMR (CDCls) 5ppm; 2.0-2. l(12H.m), 2.45(l.8H,s). 2. 54(l.2H, s), 3.6-4.3(4H,m). 
4.9-5.5(6H,m), 6.6-6.7(lH.m). 8. 19(0. 6H. s ), 8.29(0.4H.s) 
[0 0 4 61 

c) tfv K^•^J--;^ 3-fi-D-^)^=i'yy 

m2-h)(Oit^m (2.0 g. 4.02 mmol) =^Me0H (25ml)ii7K(3 rnDK^ML. yK^mWT 
> TlC^'fb* V 'i' A (262mg. 4.02mmol) ^:^(2 mDK^MLfz^ (D^m^. M^'C'lV^m 

^A^u-rYif^M. (SP850 ; 100 mK 7K:*^^30%Me0H7K^?8L-e^i±i) -cmWiVtio 
#e>*L/c@#«:7K.(200 ml)^r^^^L. (50%S#. 150 mg)=l:^Xt^ 60t:T'30:9- 

P^^^^L/io MteR4r;5>gUm. ;5>?gt'gr^M^^SIL. e^il^5^m*<^«iB<b^t?(l. 16g. 
88%) iSr#/Co 
ISl^ : 130~140r 

itm^m [«] D= -38.4° (c=1.0. H20)^ 

^H-NMR (DMSO-de) ^ppm ; 2.42(3H,s), 3. 0-3. 5(5H,m) , 3. 6-3. 8(lH,m) . 4.6-5.5(7H,m 
), 6.5-6.6(lH,m). 6.84(0.4H,d, J=6.6Hz). 6.98(0.6H.d. J=7.0Hz). 8.05(0.6H. s ), 8.2 
0(0. 4H. s) 
[0 0 4 71 

M 3 : t? U K^-i?- 5 >3- ^ - D - 3 -> F <7)Uit 

a) 3-(2.3.4,6-T- h7-0-T-fe-^;V-^-D-i^;V3tr7y ^/';V)-t:U K^*-;^ :^^vA 
m2-c)(7)M^m{ 6.0 g . 12.1 mmo D^SttK (200ml )tCjg^L^ TO-^ b U A (1. 29 g 

. 15.7 mmol) tia^fct; Kn^ V;VT>-=E-'i^ A (1.26 g. 18.2 mmol) =S:Jnx.. itSET> 30 
^mH^WLfZo ^iatt??^^^. B^m-3^-^>'^(300 mOT-fftaiL. te7lcMgS04^^^. W_ 

;^T-^5fe^m^ ^l±^;^L. ^iB'fb^tJ (5. 49 g. 89%)S:#/co 

»H-NMR(CDCl3) 5ppm; 2.03(3H.s), 2.03(3H,s). 2.05(3H.s). 2.19(3H.s). 2.56(3H.s) 
, 3.5-3.7(lH.m). 4.0-4.2(2H.m), 4.6l(2H,brs). 4.80(lH.d. J=7.9Hz). 5.0(lH.brs). 5 
.l-5.5(3H,m). 8.40(1H. s), 8.57(lH,s). 10.9(lH,brs) 
[0 0 4 81 

b) 3-(2,3.4.6-T- h7-o-T-fe^;v-i&-D-^^;v=ftr7y '>;v)-tru k^-9-5> 

m3-a)(0^h^m{2.2S g. 4.41 mmol) 4:i^m(60 mDiZ^mL. 5% Pd-C(AD. 50%wet. 1. 

2g)<^^«T. ^ia-ciB#F^^M7fc*>fbL/co mm^^M^ s^m=^Maw*u. as^* 

^AiS'n-T h A(v'J ; 50 g^ CHCl3:MeOH:AcOH=10:l:0.01t?i#ttl)-efflMb, 

mU<t^^ (1.97g. 90%)=£r#/io 

^H-NMR(CDCl3) 5ppm: 2.01(3H.s). 2.05(6H.s). 2.16(3H,s). 2.53(3H.s), 3.5-5.4(14 
H.m). 8.32(lH.s) 
[0 0 4 91 

c) tf V V^'^^y -T)-^)^ n i/ K 

m-h)<D^t^mil.90 g . 3.81 mmol)=Sr;^ ^'>'-;i'(25 ml) t7K.(3ml) t'^<i»L, 
WT. TfcS^'fb* U '^^^(498 mg, 7.62 mmol) =Sr7lc(4 ml) tC^IHL/Ci) O^rJJllx., ^ia-Clf^ 

tofE# 2004-3100029 



#M2 0.0 4-155624 



^-S?: 12/ 



mnwLfzo lI^<^rft'^=^•5tem^ 6N mmr-^mi^. m&ikmL. ^^sttkcso mDizm 

m^L. IN Tlc^-fk^ h 'J 'J^-^'CpH lot ^^AiJ^n-^ h^^^A (SP850 ; 100 mK 
<b30%MeOH*.^TS[-CJ#tB) T'ffl|gL./Co nhivfzmi^'tM200 mOtrML, fi&^ij^(50% 
250mg)^iPx.> 60t:-e30^F^«L/Co ^^R^^Sm. ^m^m.^ni^L. fife 
|ffi^?i^3^*0^|B'ffc^%(l89 mg. m)^mzo 
: 205~212t: 

itm^m [a] D= -6.1° (c=l.o^ H20), 

^H-NMR (DMSO-de) ^ppm ; 2.49(3H.s), 3.0-3.5(10H.m), 3.6-3.8(2H,m), 4.02(lH,d,J 
=12.0Hz). 4.3-4.7(3H.m), 5. 0-5. 1 (2H, m) , 8.15(1H, s) 
[0 0 5 0] 

-^4 : try k^'>> z-p-xi-if^^ Y'^y (om^ 

a) 3-(2.3,4,6-r h9-0-T-b^;V-iff-D-:#'7^' h^^^ '>;W-a*. c^-v^-O-T-fe^^V- 

„5_y_o_7'.fe^;Hi°i; Ki|rvVi^m:^(7.82g, 27.0 mmoDlCCHCh (300 ml) 
^:|&riNaHC03 7lcM (200ml) «:^JD;t^ ^^t? 1 ^K^#L7tf^. ^r^^A:^^^-^^ 
^bfco ;t^®«:^^l7|cMgS04•Cf^i^m^ ^i^.'^MJE^* L/^o #(b tL/ifife@#(11.4 g 
. 27.0mmol)i:2,3.4,6-x b9-0-T-t-?-;v-^-D-:^r7i5' >t:7y^/;v:^n5 K=SrCH2Cl2 ( 

60 ml)t'i#S|L. Rm^(6.70g^ 24. Snnnol) inl. JE^. a*#H^T^ Miat?15^^ 

^ n V > ^'yAi'y^) iiYn^ \ 700 Hexane:i^®&J^^;i'=r.30ti'&^iK-e?#m)-C»SaU 
. fi-feS#<0^iB'fk'^!^(8.23 g. 58%)fr#/co 

^H-NMR (CDCI3) S ppm ; 1.97(3H,s). 2.02(3H,s). 2.09(3H,s). 2.10(3H.s), 2.15(3H 
,s). 2.22(3H.s), 2.56(3H,s). 3.7-3.9(lH,m). 4.0-4.2(2H,m). 4. 79 (IH, d, J=8. IHz) . 5 
.0-5.6(7H.m), 8.39(1H. s) 
10 0 5 1] 

b) tfV Y^-yy 2-p-\i-iT^^ V vF 

^4-a) (Dit^m (8. 20 g, 14. Immol) =^ p< ^ 7 - ;W (80ml) 7K<^T> TKm^ft* V 

•i7A(5.99 g. 91.8 mmol)Sr7K.(20 ^sA)\zmn\^fz^<r>^M^. ^^-eSO^H^IN^bfCo M 

jft(^M^=sr?t^m. 6N j^m-etf^ wj±.wm'ik. nm.-^ijy^^'^^y-^'^i^ (spsso 

; 100 mK 7K:6-'bl5%Me0H7K^?^t:'v#ffi) T-JftMLTto # iL7t®>(i^^7K(400ml) tC^M 
L> ySttM(50%S#x 500mg)=^SnA. m°C-^ZQ^mW\.fZo miSLR^^M^^. 7X=S:jlt 
JE®*t. 5^^*J^^>'-JV-7K (2:1) (150 mD^^^W^^-rSifcl-i «5Mfett-^^cft 
ao^iB'fk'^%>(3.67g ^ 79%)=gr#^o 
m.^. : 2l5'Ciy.± 

JtSJi^JS [«] D= +4.5° (c=1.0> H2O). 

^H-NMR (DMSO-de) 5 ppm ; 2.49(3H,s). 3.2-3.7(6H.m). 4.4-4.9(9H.m). 5.20(lH,t). 
5.45(lH,d.J=5.0Hz), 8.25(1H. s) 
[0 0 5 21 

^5: N-(4-tfV K^->^l'->«^V>)-L-fe'; > 3-/9-D-^;V=i Komit 
L-bU^ (1.06g. 10. Immol) *MeOH(50ml) t^M^^S^ t, 50%7Km'fb* U -i^ in (1. 12ml 

. 10 xmo\) ^nx.mm\^tzo ^^^m2-h)(oit^m{^.o e > lo.immoO'Srirax.. mm-cso 

^mmWLfz^k. 5% Pd-C(AD. 50%wet^ 5.0g)O^^ET. ^za-Cie^F^^MTK^'fbL/Co 
*ftBL/c^B^H=S:Ac0H(1.2ml)t7K(10ml)^Jnx.^«L. ^W^. ^i«=Sr^ffig*L 

fzo ^S^^itffi* yJ^^u-^Vif^M, (Chromatorex 0DS-1020T ; 250 g, 7K-C?#m)-e»M 
LTto #ibtt/c@#:^7fc(100 mDizmmV. m^R(50%m^. 500mg)*jDx.. eOTCT'SO 

-^mw^htzo m^R'S:^mk. ^WL'tmmnmLfzo nhfifz&i^m^i9o%Etm doo 

ml)-CSi^H°BL. e'fe^H^<^^IB<b'^^(2.38g . 56.9%)?r#/io 
IS* : 165~175X: 

Itm^S. [a] D= +8.8° (c=1.0. H20)s 

^H-NMR (DMSO-de) *ppm ;2.49(3H.s), 3.0-3. 7(14H.m), 4.0-4.2(2H.m). 4.56(2H.s), 
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4. 68 (IH, d. J=7. 5Hz) . 5. 1 (3H, brs) . 8. 21 (IH, s) o 
[0 0 5 3] 

me : tT'J v^'y> 3.4*-3gi^u >m.i- > v >>a (D^m. 

a) 3-*>^*';;Wa*. a5_c;_o_T-fe^;H:f V F^V'V 

„ 4 ^ „ 5 _ y _o- T ■fe^^-'V U ymmm.{S3. 3g> ISlmmol) «r e U v > (350ml) 

mV. 7K<^ T-e:a-^'>:^'fk'; >( 61.3mU 657mmol)oe V y>(150inl)^Tg[S:1.5NFra*> 

ifxmTLfzo mmw^^mfi^^> AorzK^uL. imrmwvfzo KiBm^tm.s.m 

Mt^ ^ffilw7]c?^T> T-th-hi;;v (100 ml):5.£r7K(400 ml)=£:tn£l.5^F^»L/Co 

7 A (^/ U p5/ y;V250g> CHCl3:MeOH=10:1^5:l<^m'&?#S-C^ai)X-|»mL. ^la^ffc'&trC 
25. 6g s 59%)*^§/Co 

^H-NMR (DMSO-de) 5ppm : 1.98(3H,s), 2.05(3H,s). 2.49(3H,s), 5.14(2H,s), 5.31(2 
H,s), 6.9-7.3(lH,m). 8.22(lH,s) 
[0 0 5 41 

b) tfu v^'yy 3.4'-m)z^) ym 

ffOe-a) (Dit^rn (25. 6g> 76. Smmol) =S: ^ ^ ^ - ;V (150inl) i: 7lc(100 ml) K^M^. *.7K?pT 
^ 7^c^'^b:^ h U "^7 A(6.34 g. 154 mmol) =Sr7K (100ml) -C^^i? L/i "fc <^^ri]nx>^^^atrlBt 

Yiry2^{-y')iJY)^2bQg. CHCl3:MeOH= 5:l-^4:l-*2:l<7)?l'^?#^t?^tti)-efflS!iL/co 
C:tLS:7lc(254 ml)tc^fi?> ^i" >'^^«)i& (D0WEX50WX8> 15g) 4^F^»L^f^ 
> W^^*L> 2N-7lcm'fb^ > V 'i7^*Snx.-CpH«:7t Lf>:o MEE^ftil^^^ 

bi77A(v'; ?t;^;W200g. CHCl3:MeOH= 4:l-^2:l<7)?S^^i£-e^tB)-effl$!^b/v:o 
g6<?V7i^ V3 ^✓=^^JEMm^ Tic (300ml) {^ML. fg^iR(50%iS#. 1.5g)«:iaXb 
. 50'CT?30;9-ra#L>to ^ >"7'^ >^3gf^> ^5^1^:11 L. Sfei^jg^^j^jl^o^lB^fc^tl 
(10. 4g, 58%) =Sr#/io 

iH-NMR (DMSO-de) ^ppm : 2.44(3H.s). 3.89(2H,brs) , 4.50(2H,s), 5.22(2H,d. J=11.7 
Hz), 8.12(lH.s) 
[0 0 5 5] 

c) ti' V V > 3. 4* -rn^iJ >m'^- b V 'J' A 

W-b) (^'fk'&tr (10.4g^ 45mmol) (80ml) t^^lS LIN 7Km'^l:•:^ > V A 'Jr^nx.TpH 1 
OiiL. p&7i>i5'nN' (SP207 ; 800mU 7|c-t?^ffi) -QmM.\^tzo Bfi^J^^r^va 
>=&*i6, ^Ste^(50%il#. lg)=Srl£AL. SOr-eSO^igm^Li/tro ^>:/9>^>i§m> 
MflES^SL. J^^'y-;v(40ml)J: v^^^-'V^--r;v(300ml)=S:*nx., *ftfi L:fe^^*%fl5t 
L. mi±T^^U. e'fe^^<^*ie'fk'^% (9.63g . 85%)S:#/io 
ife.^. : 190- 200^ 

^H-NMR (DMSO-ds) 5ppm : 2.28(3H.s). 4. 37(2H. d. J=3. 5Hz). 5.07(2H,d, J=5.9Hz), 5. 
22(lH,brs), 7.89(lH.s) 
[0 0 5 6] 

mi: 11°'; K^v> 3 - V > V Ao^Tt 

me-2)<Dit^m{l.0g . 3.0 mmol)=S:> ^^--'^(10 m\)KmW^. 7K.7|c<^T, ^S^tK* 
:^ h U -i^ACO.SO g, 6.0 mmol)«-7ic(l0 mD-C^^lSLf; ^> 0«:tJPx.. Mt:-24^igm#U 

2NmmT'4'^o m&m.m'ik. nm^^-^y^^^-^y^'^-^^'-^'J* -^'jvsog. chcis 

MeOH= 4:1^2:l<^m'^^l^-e^m)-C'fflSL7to B e<j 7 v a ^ ^S^r 
TKdOml) L. m*B5!7 7A:J^nvh:}^7A (Chromatorex 0DS-1020T ; 30g. TKt'^m 

) X-mULtzo gfitJ^^iJ'Va >*30mlt-C«£JEjt«l^, S^^(50%^#. lg)Sr^XL 

. 5ot:-c3o^ra«#^bfco ^^yryy^M^. ^f^^i^v. i^^m^mmM<om.mit'^m 

(0. 299g > 34«) ^nfzo 

m.^ : 137- 140 1: 

^H-NMR (DMSO-de) 5ppm ; 2.39(3H,s), 4.49(2H.d. J=6.6Hz), 4. 61 (2H, d, J=4. 2Hz) . 5. 
14(lH,t). 5.93(lH.t). 8.17(lH.s) 
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[0 0 5 71 

^Jl-b)<^'fk'^ife (2.0 6.0 nmiol)=£r7R(150ml)i;^f!iL. 1NJ^^(6. 0 ml) =SrJnx.. 
mUit^^ (1.84 g. W83%) *#^v:o 

JfciljteS [a] D= +1.7° (c=i.o. H20). m.^.:i66-nox: 

iR-NMR (DMSO-de) 5ppm ; 2.73(3H,s), 3.3-3.4(lH,m), 3.5-3.7(2H.m). 3.7-3.9(3H,m 
), 4.7-5.0(12H.m), 8.47(lH.s) 
[0 0 5 81 
1 

tru K^~>> 3-/S-D-ir;V3 V (w/v) tIcM (pH 6.7) 0. 3mL=S:lmL^:«'7;^ 

ryfji^izmxL. des^^^y^ (ms) ^tmbt^. fisitu/io Rsj^ti^zax'trv^. rs 

JgtilS.OOOLxt tf::o MS^M. .^IBf^. M7 B^. RBm4B^6C»-9->^>'l''SrHPLC-e 
:0'^L, tfU K^->> 3-/9-D-^^;V3'> K-^M^rSJ^L^o |WIi||jKoJ^mtf' J K^->> ( 
pH 6.7izmm) tCOV^Tll«l<^^StS«:^fv>^ ifemtJt«tL/^o HPLCSlJ^^f^tiJiy.TOii D 

?E;9A Inertsil ODS-3 (5/^m, ^ 4.6X150 mm, GL Science Inc.) 

^MWi T-b h ^ h V JV:0. l%(v/v) h 'J y)\^tx:J^^, 5mM sodium 1-hexanesul f onate = 

1:9 

0.5 ml / min 
UV 280 nm 
40'C 

> 3_ ^ _D- J/ ;v 3 V K {± 14 B K 9 V T'HeJt L T h tt-f . ^^^1*75-'^® [6] 

[0 0 5 91 

tfi; Kifv'^' S-jff-D-^?';^^? V FOO.5% (w/v) H^^Wi (pH 6.7) 0. 3mL^:lmL#:^*9^ 

T>'7';i/t'#AL. «t(t^-e50"Ctz'^oyio 90B^inzaL. ^(om^yzf^^^mLZ-T^^i- 

|wIiii£<^J^i^t^V K^'>> (pH6.7lcil«) i::ov>rmo4i!L3S«:^fv^ ^:^=SrJttS!bfc 

k:i:=^E12 ir^-fo 50t:. 90B^6OMX-J^mt:°U F^-> >'7&«mO%^^:0-^-r 'S) <^t^*i- L 
, ifU V^'yy 3-/3-D-i^;Vni/ K^±^2^:^if^^L^5i)-ofCo t;^. 50*0. 90B^<^J&n 

KtK^tS ti «^ L * 56* o o 

[0 0 6 01 

^^^j 3 

3-/8-D-^;v=i V b\ F^v^' 3-)8-D-:^*7 ^ h ~> F:J3 J: rJ^i^MtTU F^-> 

>-€-tt-rtL(^0.5?6 (w/v) 7lc» (pH6.3-7.2Ml t /^{4NaOHT-pS) 0. 3mL=S: 1 mL^:^ 

Sic^-To F^y>7&nB-C«fcAif^»$tt*<^lcML. l^U F^'>:^ 3-^-D 

_^;i/3vFmmm. t?U V^^^y S-iS-D-^JVnv- F, bfV F^v> 3-^-D-**7i5^ 
h V F {± 14 a 9 y -fmM L -C ^> -6*<J?^ e> tii* > ^^^-tt^mS trt6]_LLTv^^ifc75s 
ioiJ-'ofz^ liU F#-9— ;v 3-j8-D-^^;V3 V F^COV>-C'b^^ii^4§??>36^^-I^-tl-■^^^^v: 
->:x 3-/9-D-:J^;V3>' Fm®IJ^> tfU F^-9— ;v 3-yS-D-^^;V'=i-> F. vfij F^-9-5> 
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[0 0 6 11 

^^^y 3-i8-D-i>^;v3'> K. K^v> 3-yff-D-:«'7i^ Yi/v\ m^\f:') Y^'yy 

, kfi; ;V:^^i^i3J:i;^tru K^^?-5 V:^mJ^-?-tL-rttO0.5% (w/v) 7}c?#t&(pH6. 

3-7.2tlHCl ^ fcttNaOH-ep^) 0.3inL=^ imL^^^J^T >'-/;Vt^MAL, K^f^J 2 

50'C»:feJ:mffLC^^^^fo/Co *t^^ll4tI^t-o SCC. 90S M<^M-e^mti° 

-r^<DKn\.. K^'>> 3-^-D-i^;V3v^ K^-iJ— ;V 3-/9-D-tJ^;V=i 

if^L^ji^^^fzo ttz. 50t:. 90Br^<7)iiniat?:^mtrv k^->>. i^'u k^^j— ;v^m 

3->mm:^. ;v 3-;8-D-i5^;l'3i/ eVK^-^-^^ 3-)S-D-^^;V3 

[0 0 6 2] 

^x-rtLOO. 5% (w/v) tK^T^ (pHUHCLi fiNaOHT'P^) 0. SmL'Sr 1 mL^:*' ^ :^ Ty t:: 

V^i/yi!)nBX-iitA.i^^m^ft^<^KMV. N-(4-trV ^V»-L--b 'J 

^ 3_^-D-i^-;V3v Ftil4B^9>yBB|tLT^):a'«|5i•-'<^^'b:}^■f, %^^mmm^\^± 

[0 0 6 3] 

^@^^6 

F^v^ 3,4'-;SibtV h V '^Aife ilFtT'J F^v:^ 3-'J >'m— > V "^7 AO 

. 5% (w/v) 7|c?#?fi['(pH6. 5-6.8 Km^) 0. 3inL^ 1 mL^*' 7 X T > ^JV IC^X ffcm^^fl 1 

3-U >m-^ > U "^7 A ^B^ib;0HC^S^1475^lS]-JibTv^fCo t/i> ^m^V F^ 
[0 0 6 4] 

tf'J h'^'yy 3,4'-M^') yMi- Y ') '^'^^^'(^^^^'J F^vVO.SX (w/v) 7K^?S( 
pH6 5-6.Sizm^)0.3mLi: lmiJ§-:ff'7:^Ty':f)\^KmX\^. nmm2 tmiiZ^ SO'CM 

^xmpi£^mi:nofzo ^^^m7 Km-To sot:, goBmouauxmm^v v^^^yi)^ 

. mi5%i!)^^m-r ^<DizML. \^ >; F ^ > 3. 4- --m^ V b U -i^ a U ^ i:'^ 

L^36^o/co ^^^^ SO-C, QOBP^OJniaT-J^mtTU F^->>'7lc^Ti^*^^'fefrw«-fe-r^<^l* 

[lliM<75m#^^l?l 
[0 0 6 5] 

[HI] :$:|&5go<t;'^J^t07fc^^14=^^LyilIlX-*^o PN-S-iS-Gfi ti° 'J F^'>>' 3- 
^_D-^;i/3-> F=£-. PN • HCn±3^^tru F^i^V'STTP-to 

[13 2] 2jcf|?go^b'^%<7)|^^^tt^^b/ciaT-*^o PN-3-/ff-G«tfU F^'>>' 3- 
^_D-i}^;Vn V F?:. PN • HCUi^mti U Y^i^y^T^z'^o 

[|g|3] :*:§l§g<^'fl:^^<0^^5ete=^^t/cill-C*;2>o PN-3-iff-G • HClti U F^V 
y Z-p-\i-y}Vzi=yY^nM-^. PL-3-/9-Glie'J F^■^^--«' 3-/9-D-^^;v=' V F> P 
M-3- p -GJi e V F#^^ 5 > 3-/9 -D-^^;i' 3 F, PN-3- /9 -Gal tf U F^ ^^3- /9 -D 
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^- V? : 16/E 



-:ffy^ h -> K. PN • HCi li^M^ U > =S:7r:-to 

11141 2|s:|||g<^'ffc'g't!<^l»^5e14«:^LfcllI-e*So PN-S-jS-G • HCU± tfU K^'> 
V 3-/9-D-^;i'3-> mmm=^•^ PL-3-^-G{itfV K^-^f-JV 3-)9-D-iJ^;V3 K> P 
M-3-)8-Gt±l^'; K + -9-5>' 3-/9-D-i5'';V3 V' K> PN-3-^-Gal(i tT V F^v-^ 3-^-D 
h->F. PN-HCUi:^mtfV K^v'^. PL-HCKitTU K^-»^-;i^:^m:^. PM 

• 2HC1 • H20t±H°U K^^^ ymM^^^'f'o 

ms] 2p:|&§g<^'fb'^t/Ojfe^^ti=Sr^L^llT-**o Ser-PN-3- )S -GJ4N- (4- tf ';_K 

[me] :i^^m(Dit^m<Dit^^^i7^Lfzmx-:$>^o PN-3.4'-cPtiliU 3 
.4'-%Jbc'; >^i- y V •i^-^*^ PN-3-PJil^'J K^'>> 3-U >'mz:•^ h V -J^ ASr. PN 

1117] :^^m<D^t^m<Dm^^^^mLfzmx'^^o PN-3,'r-cP{±tr'j k^->> 3 
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TfB<7)-^^ (I) : 

lit I] 



OH. -CHO. -CH2NH2. -CH2-T5ym?^*> X«-CH2-0P02H=£r^U ;R3(i7K#J^^^Xt±-P03 
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